Introduction. A complete mapping of a group G is a biunique mapping
x ->®(x) of G upon G such that x ®(x) =* η(x) is a. biunique mapping of G upon G. The finite, non-abelian groups of even order are the only groups for which the question of existence or non-existence of complete mappings is un* answered. In a previous paper [4] , some progress toward the solution of this problem has been made. We shall show that a necessary condition for a finite group of even order to have a complete mapping is that its Sylow 2-subgroup be non-cyclic, and that this condition is also sufficient for solvable groups. We shall also prove that all symmetric groups S n (n > 3) and alternating groups A n possess complete mappings. In the light of these results the following conjecture is advanced:
CONJECTURE. A finite group G whose Sγlow 2-subgroup is non-cyclic possesses α complete mapping.
It is interesting to compare this conjecture with the results of Bruck [2, p. 105].
Complete mappings for the symmetric and alternating groups. The follow-
ing theorem is a generalization of Theorem 4, [4] Let us now show that Θ is a complete mapping for G. Consider
and this is impossible unless i = /. Consequently from (4),
and Θ t being a complete mapping implies p γ -p 2 . Again the finite case is completed and if G is infinite we note that there is but one i such that UiUς,ί.\H -Uj>ί\H and the subsequent solution for p* is straightforward.
Corollary 1 follows from the observation that the elements of A form a system of coset representatives satisfying the hypothesis of the theorem. Proof. The proof will be by induction and we note first that S 3 has no complete mapping [3, p. 420 ], Thus we must exhibit a complete mapping for S 4 .
We may express S 4 = A B 9 where A=\\ 9 (123), (132) Let us now assume that S n has a complete mapping with n > 3. Then, S n + X =S n + (1, n + 1)S n + (2, n + 1)S n + + (n t n + 1)S n , = S n + S n (1, n + 1) + S n (2, n + 1) + + S n (n 9 n + 1).
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Clearly, two cosets (/, n + l)S n and (k % n + 1 )S n (j φ. k) being equal would imply (/, k, n + 1) G S n and this is impossible.
Now note that
(/, n + 1) (/ + 1, n + 1) S n = (/, j + 1, n + 1) S n = (/ + 1, n + 1) S n if 1 < / < re -1. Also, U, n + l)(l, n + l)S n = (1, n + l)S n .
We now see that the coset representatives of S n + γ by S n satisfy the conditions of Theorem 1 under the obvious mapping S(l) = l, S{i)=i + 1 for 2 <. i <. n and S(n + 1) = 2. Hence, S π + X has a complete mapping and our induction is complete.
The corollary follows from Theorem 7 of [4] , It should be pointed out that the coset representatives used for S n + ι in the argument above do not form a group and hence Theorem 1 is sufficiently stronger than the corollary to be of decided interest. It is a simple, straightforward verification that the permutation S, given by
satisfies the conditions of our Theorem 1. Here we meet a slight difficulty if n = 3, but it is known [3, p. 422 ] that there exists a complete mapping for /1 4 and we may take n -4 as the basis for our induction.
Groups of order 2".
Although it has been indicated in the literature [4] that the results of this section are known, it seems desirable (and necessary for completeness) to include the proofs of these results. Proof. It is known [5, p. 120] that G is one of the following groups:
In each case, the elements of the group are of the form Clearly, Θ is biunique and we will show that it is a complete mapping for groups I and II. Thus, 
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In order to obtain a complete mapping for group III, we define:
for /c = * . β) =4* δ; for A; =
The verification that this mapping is a complete mapping for group III is straightforward and will be omitted.
This completes the proof of the lemma.
THEOREM 4. Every non-cyclic % group G has a complete mapping.
Proof. This theorem is known to be true for abelian groups [4] , We may use induction to prove the theorem if G has a normal subgroup K such that K and G/K are both non-cyclic Corollary 2, Theorem 1).
In view of Lemma 1, we assume that G is a non-abelian group of order Hence, with these representatives the hypotheses of Theorem 1 are satisfied and G has a complete mapping. Proof. By a well known theorem of Frobenius, G is a factorable group; that is, G = N S 2 , where N is the normal subgroup consisting of all elements of odd order. We now apply Corollary 1 of Theorem 1.
Solvable Groups.

